Cholecystokinin stimulates gonadotropin-releasing hormone release in the monkey (Macaca mulatta).
There is evidence to suggest that the arginine vasopressin release observed in association with emesis after i.v. injection of cholecystokinin (CCK) and N-methyl-D-aspartate (NMDA) is mediated by stimulation of emetic centers in the brainstem. That the GnRH-releasing action of NMDA is also sometimes accompanied by emesis led to the suggestion that stimulation of this parvocellular system by the glutamate agonist may also be mediated in part via activation of brainstem pathways. If this is the case, then other nauseogenic agents, such as CCK, should similarly elicit GnRH release. The foregoing prediction was tested in the castrated juvenile male monkey, an experimental model characterized by the absence of spontaneous GnRH release. GnRH discharges were monitored indirectly by measuring changes in circulating LH concentrations after the responsivity of the gonadotroph had been heightened by a chronic intermittent i.v. infusion of the decapeptide. An i.v. bolus of CCK at 10 and 30 micrograms/kg BW led to a distinct discharge of GnRH accompanied by emesis or other behaviors suggestive of nausea. Lower doses of CCK (1 and 3 micrograms/kg BW) failed to significantly perturb GnRH release or cause emesis, although NMDA (5 mg/kg BW; racemic form) injected i.v. 3 h after the CCK challenge led to a robust rise in GnRH. In a parallel study, three repetitive i.v. CCK injections at 2h intervals maintained intermittent GnRH release. Pretreatment with a long-acting GnRH receptor antagonist ([AcD2Nal1,4ClPhe2,DTrp3,DArg6,DAla10]GnRH -HOAc) abolished the LH response to CCK, confirming that the action of this peptide was mediated by GnRH release. Although a direct hypothalamic site of action for these agents remains the most likely possibility, since both NMDA and CCK receptors are present in the infundibular region, the present data are consistent with the notion that CCK and, by inference, NMDA may activate GnRH release in part via the stimulation of brainstem emetic centers. Plasma GH, PRL, and cortisol concentrations were also monitored during the course of some of these experiments, and the release of these hormones was observed after the administration of either the 10 or 30 micrograms/kg BW dose of CCK.